Chronic coadministration of olanzapine and fluoxetine activates locus coeruleus neurons in rats: implications for bipolar disorder.
The depressive phase of bipolar disorder (bipolar depression) is a difficult-to-treat form of depression. The olanzapine/fluoxetine combination (Symbyax) is the only medication approved to treat this disorder. The precise neural mechanisms responsible for its efficacy are not clearly understood. In order to further elucidate the neurobiological mechanisms responsible for the beneficial clinical effects of the olanzapine/fluoxetine combination, the current experiment was designed to investigate the effects of chronic coadministration of olanzapine and fluoxetine on electrophysiological activity in the locus coeruleus (LC). Rats received olanzapine for 3 weeks via subcutaneous osmotic pumps while simultaneously receiving daily intraperitoneal injections of fluoxetine. These chronically treated rats were anesthetized, and single-unit recordings of LC neurons were made. Chronic administration of olanzapine alone significantly increased firing of LC neurons, while, as reported previously, chronic administration of fluoxetine alone significantly reduced firing of LC neurons. However, in the combination condition, olanzapine was able to block the fluoxetine-induced suppression of the LC, and a significant increase in LC activity was observed. The observed increase in firing of LC neurons could lead to enhanced levels of norepinephrine release in projection areas and amelioration of the clinical symptoms of bipolar depression.